Objective: To investigate the association of childhood trajectories of anxiousness and disruptiveness with suicide attempts in early adulthood.
occurrence of similar levels of these traits. In contrast to anxiousness trajectories (OR=1.60; 95% confidence interval, 1.00-2.65), disruptiveness (OR=1.80; 95% confidence interval, 1.03-3.13) and joint (OR=1.88; 95% confidence interval, 1.05-3.37) trajectories made statistically significant contributions to suicide attempts. We found no support for mediation by adolescent anxiety/mood or disruptive disorders. Sex, however, moderated the effect of joint trajectories, increasing the risk of suicide attempts in women (OR=3.60; Wald 2 =10.93; PϽ.001) but not men (OR=0.80; Wald 2 =0.23; P=.64) displaying both anxious and disruptive traits as children.
Conclusions: Anxious-disruptive girls and disruptive boys appear to be more likely than their peers to attempt suicide by early adulthood. Preventive efforts will require more research into the possible mechanisms behind this early sex difference, ie, gene-environment interplays and nonpsychiatric mediators.
Arch Pediatr Adolesc Med. 2008; 162(11) : [1015] [1016] [1017] [1018] [1019] [1020] [1021] E VIDENCE SUGGESTS THAT PERsonality traits and their behavioral, emotional, and cognitive childhood antecedents may be involved in predisposition to psychiatric phenotypes, including suicidality. 1 Understanding their contribution would be valuable in identifying vulnerable subgroups, preventing suicidal behaviors, or customizing therapy and predicting its success in suicidal individuals. 2, 3 Research into attempted suicide, an important predictor of completed suicide, 2 has highlighted the importance of emotional dysregulation (eg, traits such as anxiousness 4 and neuroticism 5 ) and behavioral dysregulation (traits such as impulsive aggression). [6] [7] [8] [9] While useful, this empirical evidence has mostly been derived from cross-sectional observations relying on onepoint snapshots rather than developmental trajectories. This has precluded elucidation of temporal relationships, predictive values, and age-dependent interactions of such traits. Although limited, relevant evidence suggests that internalizing and externalizing tendencies do interact. 10, 11 The question of preventive and therapeutic relevance-when might the dysregulation in both of these aspects of personality confer higher risk for suicidalityremains unanswered.
Methodological issues have also made it difficult to examine mediating mechanisms linking personality traits and their behavioral markers with suicidality. It is, for example, unclear whether their effects may be independent of or mediated by psychiatric disorders as has been suggested. 12, 13 Finally, moderating influences are suspected but rarely tested in a systematic manner. This knowledge is essential for identification of groups at particularly high risk and in need of timely intervention.
To our knowledge, our study is the first to address these methodological limitations in the context of suicide attempts. Using a prospective, school-based cohort, we investigated childhood trajectories of anxiousness and disruptiveness as possible risk factors for lifetime suicide at-tempts. Drawing from previous findings, 11 we hypothesized that higher levels of childhood anxiousness, disruptiveness, or both have stronger positive associations with suicide attempts than their lower levels. To prevent confounding, we controlled for factors previously linked to both personality and suicidality: adolescent and adult anxiety and mood disorder diagnoses, 1, 14, 15 substance abuse, 16 family history of suicide attempts, 9 childhood sexual abuse, 17 and disruptive disorders. 18 Because relevant research suggests not only a substantial degree of stability between early and later markers of personality 19 but also some differences, 20, 21 we controlled for adult anxiety and conduct problems, traits closely related to our childhood personality measures. 1 Our final 2 objectives are in line with calls for a more sophisticated approach to the study of psychiatric phenotypes. First, because of its well-documented involvement with anxious and aggressive personality traits 22 and suicide attempts, 23 we examined whether sex moderated the strength or direction of the association between suicide attempts and developmental trajectories. 23 Second, we examined psychiatric Axis I disorders in the role of mediators, 14, 24 variables that can elucidate underlying etiological pathways. This hypothesis was based on the evidence suggesting a "personological" component in psychiatric diathesis 1 : negative emotionality and inhibited temperament, for example, predict internalizing disorders, 1, 11, 15, 24 whereas early disruptiveness, undercontrolled temperament, and hyperactivity increase the risk for conduct, antisocial, and substance abuse disorders. 1 
METHODS
In the 1986 to 1988 school years, families of 4488 children attending kindergarten in francophone schools in Quebec, Canada, were recruited using a multistage sampling procedure. Of these, a representative, randomly selected group of 1001 boys and 999 girls was followed up to adulthood. To reduce cultural heterogeneity, only children with parents born in Canada and with French as their native language were included. Eighty-nine percent were non-Hispanic white individuals.
The assessment schedule had 3 stages: wave 1 (childhood; yearly assessments at ages 6-12 years; n=2000); wave 2 (midadolescence; mean age, 15.7 years; age range, 15-18 years; n=1233); and wave 3 (adulthood; mean age, 21.4 years; age range, 19-24 years; n=1144). Participants who died, refused participation, or could not be contacted accounted for an overall attrition percentage of 43%. We used 2 variables related to attrition as weights in the analyses: early socioeconomic adversity (this is a composite index consisting of parental age at first child's birth, education, economic status, and living arrangements, scored on a continuous scale from 0-1 with higher scores representing higher adversity) and sex. Mean early socioeconomic adversity was higher in nonresponders (0.32) than responders (0.25). Males represented 50% of nonresponders and 35% of responders.
The study was approved by the research ethics boards of the University of Montreal and McGill University, Montreal, Quebec. Written informed consent was obtained from all of the subjects.
MEASURES

Childhood Risk Factors
The Social Behavior Questionnaire 25 assesses several childhood traits using teacher reports. Because teacher raters differed each year, the yearly assessments from ages 6 through 12 years were independent. We selected 2 traits: disruptiveness and anxiousness. Disruptiveness (Cronbach ␣=.90), encompassing hyperactive, aggressive, antisocial, and oppositional traits, was based on 13 items: is agitated, always running and jumping, or restless; destroys one's own things or those of others; fights with other children; is not liked by peers; is irritable; is disobedient; lies; mistreats or intimidates peers; does not share material used for a particular task; blames others; is inconsiderate of others; hits and kicks others; and fidgets, squirms, or cannot keep still. Anxiousness (Cronbach ␣=.74) was assessed with 6 items: is fearful or afraid of things or new situations; is worried or worries about many things; cries easily; has a tendency to work alone; looks sad, unhappy, or tearful; and is easily distracted.
Covariates and Mediators
Adolescent mood, anxiety, and disruptiveness diagnoses were considered as covariates and mediators and were assessed with the Diagnostic Interview Schedule for Children version 2 26 using Diagnostic and Statistical Manual of Mental Disorders (Third Edition Revised) 27 criteria. We tested collective effects of externalizing Axis I disorders (attention-deficit/hyperactivity, oppositionaldefiant, and conduct disorders) on the one hand and the internalizing ones on the other (mood disorders: major depression and dysthymia; anxiety disorders: simple and social phobias, separation anxiety, panic, avoidant, overanxious, and generalized anxiety disorder). Interviewers were psychology students who attended training for 1 to 1.5 days and a practice session.
The Diagnostic Assessment of Personality Pathology 28 measures 18 narrow personality traits, each assessed with 12 to 16 questions inquiring about personal preferences and behaviors. We selected anxiousness (Cronbach ␣=.92) and conduct problems (Cronbach ␣=.94) as covariates.
The Diagnostic Interview Schedule for Adults using Diagnostic and Statistical Manual of Mental Disorders (Third Edition Revised) criteria 29 allowed us to adjust our models for collective effects of internalizing Axis I disorders (anxiety disorders: generalized anxiety, panic, and phobias; mood disorders: major depression, dysthymia, and bipolar disorder) and externalizing Axis I disorders (abuse of and/or dependence on drugs, alcohol, and nicotine). Interviewers were psychology students who attended training for 1 to 1.5 days and a practice session.
Outcome
Lifetime suicide attempts were assessed using both adolescent and adult reports. Adolescent suicide attempts were obtained from parental or adolescent responses to a Diagnostic Interview Schedule for Children version 2 question: "Have you already attempted suicide?" Either parental report or self-report was sufficient for a person to be classified as an attempter. Adult suicide attempts were ascertained with 1 question: "Have you already attempted suicide?"
DATA ANALYSIS
Step 1: Identifying Trajectories of Anxiousness and Disruptiveness
We identified the developmental trajectories-"clusters of individuals following similar progressions of some behavior or outcome over age or time" 30 -with semiparametric groupbased modeling, a type of growth-mixture modeling. Semiparametric group-based modeling assumes that the population is composed of a mixture of groups of youth following distinct developmental trajectories [30] [31] [32] described by both the shape (low, increasing) and estimated proportions of individuals following them. Semiparametric group-based modeling can accommodate different types of data distribution by way of censored normal, Poisson, 0-inflated Poisson, and Bernoulli algorithms. Polynomial functions (ie, intercepts, slopes, and quadratic trends) model the link between age and the outcome. The Bayesian Information Criterion was used to select the most optimal from a series of models involving different numbers of trajectory groups. 31 The semiparametric group-based modeling approach offers several advantages: unlike correlationbased procedures, it is less sensitive to outlier data (ie, it can accommodate nonnormal distributions); it can handle missing data through maximum likelihood estimation without losing information as would happen with listwise deletion; by allowing model parameters to differ across groups, it allows for population heterogeneity at the level of the individual at a given time and over age; and for each individual, it outputs posterior probabilities (probabilities of following trajectory subgroups) that are used as weights to account for membership uncertainty.
A generalization of semiparametric group-based modeling is the joint trajectory method. 33 This routine links trajectories of 2 related but distinct outcomes into joint trajectories, allowing examination of the coevolution of 2 behaviors. We used the best-fitting trajectory models for anxiousness and disruptiveness as the starting point for the joint models whose key outputs are the conditional and joint probabilities of following given trajectories of anxiousness and disruptiveness (eg, the probability of following high trajectories of both). The analyses were performed using the SAS-TRAJ procedure (SAS Institute Inc, Cary, North Carolina).
30-32,34
Step
2: Linking Trajectories to Suicide Attempts
We differentiated between high-risk (moderate or high level) and low-risk (low and very low level) trajectories of anxiousness and disruptiveness ( Figure 1 and Figure 2) . Their relationship with possible confounders was examined in a series of univariate ( 2 test) and multivariate (logistic regression) models. We assessed sizes and significance of odds ratios (ORs) associated with anxiousness and disruptiveness considered both independently of each other and then jointly, ie, their joint trajectories. Analyses were weighted by the inverse of each individual's probability of being in the original sample, conditional on the 2 variables related to attrition: sex and early socioeconomic adversity.
Sex was also tested as a moderator of the relationship between trajectories and suicide attempts. 35 Briefly, using hierarchical multiple regression, we entered main effects for trajectories, sex, and their interaction. On finding a significant moderating effect, we conducted post hoc tests to quantify regression slopes and examine their statistical significance according to Wald 2 test separately in women and men. 35 Disruptive and adolescent anxiety/mood disorders were tested as mediators of the effects of anxiousness and disruptiveness trajectories on suicide attempts. 24 Mediators are variables that account for a portion or all of the association between a predictor (P) and an outcome (O). Mediation is also operationalized as a mechanism through which P influences O. 24 Mediation testing consists of 4 regression steps 24 needed to demonstrate associations between the following: (1) P (trajectories) and O (suicide attempts); (2) P and mediators Me1 (ie, adolescent anxiety/mood disorders as mediators of the effect of anxiousness trajectories on suicide attempts) and Me2 (ie, disruptive disorders as mediators of the effect of disruptiveness trajectories on suicide attempts); (3) Me and O; and (4) P and O while controlling for Me. Where there is a decrease in the total effect when the mediator is controlled for, suggesting existence of an indirect, mediating effect, Sobel and Goodman tests are used to establish its statistical significance. 36 These tests require unstandardized path coefficients and their standard errors.
RESULTS
IDENTIFYING TRAJECTORIES
Trajectories were available for 1869 individuals who had at least 3 childhood data points. The Bayesian Information Criterion suggested the 4-group trajectory solution as the most optimal for both anxiousness and disruptiveness ( Figure 1 and Figure 2 ). Of the 4 trajectories of disruptiveness, the most frequent one was the very low trajectory, representing 40% of the sample, in contrast to the high trajectory followed by only 10% (Figure 2) . Moderate (20%) and low (31%) disruptiveness had a more stable character than their anxiousness equivalents, representing 27% and 30% of the sample, respectively (Figure 2 ). The most commonly followed trajectory of anxiousness was the low trajectory, comprising individuals whose anxiousness declined from moderate to low levels (30%) (Figure 1 ). The joint trajectories procedure allowed us to examine the co-occurrence of the 2 traits by estimating proportions of individuals following different combinations of the trajectories of anxiousness and disruptiveness (Figure 3) . About one-third of the sample had low or very low levels of both traits, whereas only 5% displayed the highest levels of both. In general, participants were most likely to follow equivalent (prevalence range, 6%-14%) or similar (very low and low or high and moderate; prevalence range, 4%-15%) levels of both traits. Dissimilar anxiousness and disruptiveness levels, eg, very low or low with high or moderate trajectories, were least frequent, occurring in less than 4% of participants.
DESCRIPTIVE STATISTICS
High-risk (moderate-or high-level) trajectories of anxiousness, disruptiveness, or both were associated with higher mean socioeconomic adversity (PϽ.001) in childhood than their low-risk counterparts: 0.30 vs 0.24, 0.32 vs 0.24, and 0.33 vs 0.25, respectively. All of the 3 highrisk groups also had higher prevalence of suicide attempts relative to low-risk groups ( Table 1) . Furthermore, males, family history of suicide attempts, and substance dependence or abuse disorders were overrepresented in high-risk joint and disruptiveness trajectories (Table 1) . Individuals who were highly disruptive as children had a lower prevalence of adolescent mood and anxiety disorders and a higher prevalence of disruptive disorders (Table 1) . Childhood sexual abuse was more common in the high-risk joint trajectories than in the lowrisk ones (Table 1) .
MULTIVARIATE MODELS
Trajectories of Anxiousness
Relative to their low-risk counterparts, high-risk anxiousness trajectories were associated with a 60% increase in the likelihood of attempted suicide, exhibiting a statistically significant trend in the presence of covariates. As for the latter, adolescent anxiety and mood disorder diagnoses (OR=1.41), family history of suicide attempts (OR=2.50), and experiences of childhood sexual abuse (OR = 1.37) made statistically significant contributions ( Table 2) .
Trajectories of Disruptiveness
High-risk disruptiveness was significantly associated with suicide attempts (OR=1.80). In addition to sex (OR=2.28) and substance abuse or dependence (OR=1.50), disruptive disorders were also statistically relevant (OR=2.39). Similarly, familial suicide attempts (OR=2.83) and childhood sexual abuse (OR=1.36) had positive associations with personal history of suicide attempts. In contrast, the personality trait dimension of conduct problems, assessed in adulthood by means of the Diagnostic Assessment of Personality Pathology, was not significant (OR=1.03) ( Table 2 ).
Joint Trajectories
Moderate to high levels of disruptiveness and anxiousness doubled the risk of suicide attempts (OR=1.88). Adolescent internalizing (OR = 1.40) and disruptive (OR = 2.21) disorders, substance abuse or dependence (OR=1.41), and conduct problems (OR=1.04) were also statistically significant. Family history of suicide attempts tripled the likelihood of personal history of suicide attempts (OR=2.96), whereas childhood sexual abuse had a more modest effect size (OR=1.35) ( Table 2) .
MEDIATING AND MODERATING EFFECTS
Childhood anxiousness and disruptiveness in this study did not influence the risk for suicide attempts by increasing the likelihood of adolescent anxiety/mood or disruptive disorders, respectively. The 4 criteria required to reject the null hypothesis of no mediation were not met. Only disruptive and disruptive/anxious children had a higher prevalence of disruptive disorders than their lowtrajectory counterparts (disruptive children: 10.0% vs 5.0%, respectively; PϽ.001; and disruptive/anxious children, 9% vs 6%, respectively; P=.11), but the mediating/ indirect effects were not statistically significant.
The relationship between high-risk joint trajectories and suicide attempts was moderated by sex (test of interaction: Wald 2 =5.90; P =.01). While the average OR in the sample was 1.88 (Table 2) , when stratified by sex, the odds of suicide attempts in children following highrisk joint trajectories were higher among girls (OR=3.60; Wald 2 =10.93; P Ͻ.001) than among boys (OR=0.80; Wald 2 =0.23; P =.64).
COMMENT
Using a developmental, person-centered approach, we examined temporal trends in childhood anxiousness and disruptiveness in relation to lifetime suicide attempts assessed in early adulthood. To our knowledge, this is the first study to examine the codevelopment of anxious- ness and disruptiveness and risk for suicide attempts. This is also one of the first efforts to formally evaluate relevant mediating and moderating effects. We observed 4 distinct developmental profiles of anxiousness and disruptiveness and a frequent cooccurrence of similar levels of the 2 traits. Four trajectories of disruptiveness were also reported in a different French-Canadian cohort focusing on disadvantaged boys and individual components of disruptiveness. 31 Our data agree with prior studies estimating that highly anxious temperaments occur in 15% to 20% of any population, 37 with highly disruptive behaviors being less frequent. 38 Intriguingly, we have observed that while high anxiousness can and most often did coexist with very low disruptiveness, the converse was rarely the case. This relational asymmetry requires research into the biological and environmental contributions to each trait as well as epidemiological validation in other samples.
Anxious, disruptive, and, in particular, anxious/ disruptive children had a higher prevalence of and higher risk for suicide attempts. The relationship between highrisk joint and high-risk disruptiveness trajectories with suicide attempts persisted in the presence of demographic, psychiatric, experiential, and adult personality covariates. Our conclusions are similar to previous research whose support for anxious traits appears to be less consistent than that for externalizing traits related to disruptiveness. 39 As for our covariates, we provide further support for the relevance of Axis I disorders to suicide attempts. This was evident for externalizing diagnoses in adolescence and adulthood (disruptive and substance abuse disorders) and for internalizing diagnoses in adolescence (mood and anxiety disorders) but not in adulthood. The association of internalizing disorders (mainly major and bipolar depression) and suicidality has been consistently corroborated. 40 As for externalizing diagnoses, impulse control dysregulation, a feature common to substance abuse and disruptive disorders, may explain their involvement in both suicidal behaviors and psychiatric comorbidity. 41, 42 Second, of our 2 adult personality constructs, the trait of conduct problems exhibited a stronger relationship with suicide attempts than did adult anxiety. Considered together with the significant involvement of the disruptiveness and joint but not anxiousness trajectories, this suggests that early externalizing behaviors may be more useful markers of the risk for suicidality than both the internalizing ones and those assessed in adulthood.
Third, sex exhibited a main effect in relation to disruptiveness but a moderating one in relation to joint trajectories. (The absence of sex differences in preadolescent anxiousness is not too surprising given that such differences in internalizing behaviors may not appear until adolescence. 43 ) Sex-based differences in joint and disruptiveness trajectories are consistent with the reported sex differences in externalizing behaviors and suicide attempts. 22, 23, 43 Together, these findings suggest that sex merits serious consideration in both clinical and research contexts. Clinically, girls at risk for suicide attempts appear to display both anxious and disruptive traits and boys appear to display mostly the latter. Before this can be used in tailoring preventive and management programs, mechanisms underlying sex moderation, such as geneenvironment interactions, require further research as they may account for sex-specific profiles of personality markers of suicide attempts. Among candidate endophenotypes that can explain associations between childhood traits and suicidal behaviors, psychopathology is particularly promising because on the one hand it may represent an extreme expression of temperament 44 and on the other it is strongly associated with suicidality. Nevertheless, our hypotheses predicting that adolescent mood/anxiety and disruptive disorders mediate the effects of childhood anxiousness and disruptiveness, respectively, on suicide attempts were not supported. One explanation may be methodological. Underestimation of the effect of the mediator and overestimation of the effect of the predictor are directly related to the measurement error in the mediator. 24 More powerful samples, either larger in size or lower in attrition, will be necessary before we can exclude this possibility.
Alternatively, childhood antecedents may indeed primarily act directly and any mediating effect through adolescent psychopathology may be weak, a situation that is plausible in young suicide attempters identified in the general population. Furthermore, early anxiousness and disruptiveness are undifferentiated, broad, and probably quite heterogeneous, 45 and their mediators may be further affected by different moderators (eg, turningpoint events or sex). Also, given that the effect of temperament on psychopathology may be mediated by both internal and external factors, 44 multiple mediatorssuch as nonshared environmental factors and relational variables-acting collectively may also be involved. Because our study population was normative and young, some of these effects may be cumulative, contingent on continued developmental challenges and maturational patterns. In sum, not only can a mediational effect be restricted to specific subgroups but it may also require longer time to manifest. Future studies should therefore investigate moderated mediation and test multiple mediators simultaneously in suitably sized samples.
Our findings need to be considered in light of several methodological limitations. Given our culturally homogeneous community sample, present conclusions may have limited generalizability to other populations.
Attrition may have affected our internal validity, although we conducted weighted analyses to minimize its effect. Our estimates of ORs are probably larger than their risk ratio counterparts given that they are not equivalent for an outcome whose frequency is more than 10%.
Lastly, mediational tests require temporal ordering of the predictor, mediator, and outcome such that the mediator must follow the predictor and precede the outcome. Because we focused on lifetime suicide attempts and did not have information on their precise time of onset, it is possible that some suicide attempts had occurred before age 16 years, the average age at which our mediators were assessed. However, because less than 1% of suicide attempts occur before age 15 years, we do not believe that this had a major effect on our findings. 46 Although our trajectories covary with and precede suicide attempts and their association is theoretically plausible and suggested in the literature, our design was not experimental. We may have failed to rule out other variables responsible for their relationship.
These limitations were balanced by a number of methodological strengths. We used a comprehensive, hypothesis-driven approach, relying on multipoint assessments by independent raters and conducting analyses weighted for attrition. Lastly, in establishing the optimal number of trajectories, we used statistical criteria rather than arbitrary cutoffs.
In conclusion, we have demonstrated that the effects of childhood personality markers (primarily externalizing) on suicide attempts are largely independent of related covariates. Moreover, these effects were direct rather than mediated by adolescent psychopathology. Pending further research, preventive programs may benefit from considering sex differences in personality markers as early as childhood. 
